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rent surface climatic conditions in the United States and around the world. The Bulletin contains: 

• Highlights of major climatic events and anomalies. 

« U.S. climatic conditions for the previous week. 

• U.S. apparent temperatures (summer) or wind chill (winter). 

• U.S. cooling degree days (summer) or heating degree days (winter). 
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• Special climate summaries, explanations, etc. (as appropriate). 

Mostanalyses contained in this Bulletin are basedon preliminary, unchecked data received at the Climate Analysis Cen- 
ter via the Global Telecommunications System. Similar analyses based on final, checked data are likely to differ to some 
extent from those presented here. 
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GLOBAL CLIMATE HIGHLIGHTS 


MAJOR CLIMATIC EVENTS AND ANOMALIES AS OF JULY 14, 1990 


i^laska and Northw estern Canada-. 

HEAT WAVE ENDS. 

Temperatures returned to within 2®C of normal after two weeks of 
record-breaking heat. Extreme maxima did not exceed 24°C anywhere in 
the region last week, signaling an end to the brief but exceptional warm 
spel [Ended after 3 weete]. 

2. Hieh Plaiivr. 

LITTLE OR NO REUEF FROM DRYNESS. 

Dry conditions intensified across the southern half of the High Plains and 
north^ half of the Rockies as most locations measur^ less than 20 mm 
of ran. Moderate rains, however, provided localized relief for isolated 
locations in west-central Texas and extreme western Nebraska, where up 
to 43 mm and 38 mm, respectively, were measured [7 weeks]. 

'i. East-Central United Stater. 

HEAVY RAINFAU REDEVELOPS. 

After three weeks of drying out, inundating rainfall redeveloped across 
much of the region and extended eastward to the Atlantic Coast. Between 
50 and 150 mm soaked portions of the middle Mississippi, Ohio, and 
Tennessee Valleys as well as much of the Corn Balt, the central and 
southern Appalachians, the mid-Atlantic, and isolated locations across the 
Southeast. Amounts of 150 mm to 235 mm deluged isolated locales in 
Ohio, western Pennsylvania, southwestern Virginia, and northern Georgia 
[26 weeks]. 

4. Southeastern U.S. an d the Bahamas: 

IMPROVEMENT CONTINUES IN FLORIDA, BUT RELIEF IS SCATTERED 
ELSEWHERE 

Up to 180 mm soaked portions of northern Florida, with most locations 
measuring 35 mm to 100 mm, engendering further recovery aaoss the 
state. In fact, short-term wetness has developed in extreme southern 
Rorida Relief was less evident, however, in the Bahamas and through the 
rest of the Southeast. Although scattered heavy thunderstorms dumped 
nearly 100 mm on isolated parts of the south Atlantic Coast, most locations 
reported 25 mm to 50 mm, with several small areas near the coast 
receiving less than 25 mm. Drier weather affected the Bahamas with only - 
isolated locations reporting 25 mm to 40 mm and Gttle or no rain elsewhere 
[14 weeks]. 


5. East-central South America: 

DRYNESS DEVELOPS THROUGHOUT REGION. 

After Uruguay and adjacent Brazil, Argentina, and Paraguay experienced 
exceptionally wet weather during much of Summer (December -February), 
unusual dryness has developed during the typically drier winter months. 
Since early June, most locations have received only 15% to 50% of normal 
precipitation, and a few isolated areas have failed to measure 10 mm of 
rain [6 weeks]. 

6. Southern Scandinavia: 

HEAVY RAINS SOAK PREVIOUSLY DRY REGION. 

After a relatively dry Winter and Spring, and while much of Europe 
continues to experience below normal rainfdl, relatively heavy rainfall has 
soak^ Denmark and southern sections of Norway and Sweden. Most 
locations have recorded 150 mm to 350 mm since early June, or 
approximately 2-3 times normal ^ weeks]. 

7. Southeastern Europe-. 

EXCEPTIONALLY DRY WEATHER CONTINUES. 

Good rains (between 25 mm and 70 mm) soaked west-central and 
north-central Turkey while isolated locations across southeastern Greece, 
northern Romania, southern Yugoslavia and Bulgaria, and central and 
southern Italy recorded up to 45 mm. Elsewhere-, little or no rainfall 
increased moisture deficits [11 weeks]. 

^Eastern <4ing: 

SOUTHERN AREAS DRY OUT AS WETNESS SHIFTS NORTHWARD. 
Mors typical rainfall totals settled in across Japan, Taiwan, the Philippines, 
and southeastern China. In fact, pockets of short-term dryness have 
developed along the eastern fringes of the afflicted region. Farther north 
and west, however, inundating rains continued, bringing portions of 
southeastern Siberia the worst floods of the century, according to press 
reports. Isolated locations across eastern Sit»ria, northeastern China, and 
the Koreas have measured more than three times the normal rainfall since 
early June, with weekly amounts ranging up to 335 mm across eastern 
Siberia. Korean totals generally ranged between 100 mm and 250 mm. In 
addition, much of south^ntral China remained unusually wet [16 weeks). 
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EXPLANATION 

TEXT: Approximate duration of anomalies is in brackets. Precipitation amounts and temperature depa 
MAP: Approximate locations of major anomalies and episodic events are shown. See other maps in tl 
temperature anomalies, four week precipitation anomalies, long-term anomalies, and other det 
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UNITED STATES WEEKLY CLIMATE HIGHLIGHTS 

FOR THE WEEK OF JULY 8 -JULY 14, 1990 


Wet weather returned to most of the eastern half of the 
latitxi after a brief two week hiatus. While numerous showers 
and thunderstorms provided some relief horn dryness across 
the Tennessee Valley and the southern Atlantic Coast states, 
:opious rains (up to 9.5 inches) produced flooding in parts of 
the southern and central Appalachians, midr-Atlantic, and 
eastern Ohio Valley (Hgure 1). In the Far WesL temperatures 
soared into the triple digits as far north as central Washington 
and southern British Columbia, but furth^ south, welcome 
monsoonal rains dampened Arizona, Utah, New Mexico, and 
Colorado, diminishing both short-term dryness and wildfire 
threats. Meanwhile, unseasonably cool conditions prevailed 
in die nation’s midsecdon as dozens of locations set record 
lows while several stations observed record low daily 
maximum temperatures (e.g. 63^ hi^ at Indianapolis, IN on 
July 13). Farther north, widespread rains and town 
temperatures aided firefighters in the Alaskan int»ior where 
wildfires have charred' more than 53.7,000 acres during July 
alone. 

Duringthefirsthalfoftheweek,alowpressurecenterand . 
its trailing cold front located across the north-central U.S. 
slowly tracked eastward, triggering scattered showers and 
thunderstorms in the northern and central Plains, the MidwesL 
and New England. The cold front eventually stalled across the 
middle Mississippi and Ohio Valleys, the central 
Appalachians, and the mid-Atlantic, producing widespread 
convective activity and occasional severe weather in the those 
areas. Farther south, a trough of low pressure generated 
thundershowers across portions , of the eastern Gulf and 
southern Atlantic Coasts. In areas missed by the 
thundershowers, temperatures climbed into the upper nineties 
and lower one hundreds. In the Far WesL rea^ngs soared 
above 100°F at several interior Pacific Coast locations, but 
isolated thundershowers in parts of the Southwest and central 
High Plains produced some flash flooding and severe weather 
at a few locations. 

The latter half of the week saw unseasonably hot weather 
ctmtinuing westof theRockies, fall-like temperatures chilling 
the nation’s midsection, and numerous thunderstorms pelting 
the eastern third of the country. A strong dome of high pressure 
moved out of Canada into the northern Plains, gradually 
nudging the western section of the stalled cold front 
southeastward into the western Gulf of Mexico, a rare July 
event The eastern portion of the front, however, remained 
stationary across the eastern Ohio Valley, central 
Appalachians, and the mid-Atlantic. Weak waves of low 
pressure fmrned and moved along the front, producing 


additional showers and a few sevwe thunderstorms. On 
Saturday, strong thundershowers dumped 2 inches of rain in 
2 1/2 hours on southern Nevada, closing some highways due 
to flooding and rockslides. By the week’s end, another cold 
front pushed southeastward into the northern Rockies and 
Plains while the cold front in the East slowed its eastward 
progression, stalling along the Appalachians. 

According to the River Forecast Centers, the greatest 
weekly totals (more than 5 inches) were observed in central 
Ohio and western Peruisylvania, the southern Appalachians, 
and portions of \firginia (Table 1). Elsewhere, heavy rains 
(more than 2 inches) fell along the western and southeastern 
Alaskan CoasL on much of the Ohio, Teiuiessee, and middle 
Mississii^i Valleys, the SoutheasL Appalachians, 
mid-Atlantic, and at isolated sections of the extreme southern 
fritermountain West and Rockies, central High Plains, and 
south-central Great Plains. Light to moderate precipitation 
occurred across the southern halves of the Intomountain West 
and Rockies and in much of the eastern two-thirds of the 
country. Little or no rain was observed along the West CoasL 
the northern halves of the Intermountain West and Rockies, 
and in portions of the central and southern Great Plains. 

Hot weather returned to the desert Southwest and pushed 
northward to encompass the Pacific Northwest while last 
week’s heat in the central U.S. shifted eastward into the 
southeastern quarter of the nation. Highs broke lOO^T^ 
throughout the Intermountain West, setting many daily 
maximum tempoature records during the week. A brief heat 
wave early in the week also produced triple-digit readings in 
the southern and central Great Plains, Tennessee Valley, and 
the southern Atlantic Coast Tempoatures averaged more than 
7^ above normal in interitx’ California, central Oregon and 
Washington, and western Nevada and Idaho (Table 2). Slightly 
warmer than usual conditions covered the western third of the 
country, and departures of +3°F to +6°F were common in the 
Carolinas, northern Georgia, and southern Virginia. 

In sharp contrast unseasonably cool air invaded the 
central and northeastern United States, especially later in the 
week, with dozens of stations in the nation’s midsection 
reporting record lows. Combined with thick cloud cover and 
rain in the eastern U.S., many locations also observed record 
low maximum temperatures as highs remained in the sixties 
on July 12-13. The greatest negative departures Oess than 
-6®F) occurred in the north-central Plains and western Com 
Belt (Table 3). 


TABLE 1. Selected stations with 4.00 or more Inches of precipitation for the week. 


SOAim total 

ONCHES) 

MANSFIELD. OH 7.62 

DAYTON. OH 6.91 

VIRQINIA 8EACHA3CEANA NAS. VA 6.76 

YAKUTAT. AK 6.58 

KNOXVILLE. TN 6.24 

MONTGOMERY/MAXWELL AFB, AL 5.71 

COLUMBUS. OH 5.68 

JACKSON, TN 5.54 

HICKORY. NC 5.20 

AKRON. OH 5.08 


SJAim TOTAL 

(INCHES) 

APALACHICOLA, FL 4.88 

COLUMBUSA.OCKBOURNE AFB. OH 4.78 

TAMPA, FL 4.73 

ASHEVILLE. NC 4.71 

BALTIMORE. MO 4.24 

LEXINGTON. KV 4.23 

YOUNGSTOWN, OH 4.21 

lUAMNA, AK 4.15 

OAYTONANRIOHT-PATERSON AFB. OH 4.14 


2 


OBSERVED PRECIPITATION 

July 8 -14, 1990 



DEPARTURE OF AVERAGE TEMPERATURE FROM NORMAL f F) 

July 8-14, 1990 



DEPARTURES ("F) 

MORE than +6 
+3 TO +6 
+3 TO -3 
-3 TO -6 
LESS THAN -6 


CLIMATE ANALYSIS CENTER / NOAA 
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TABLE 2. Selected stations 


WALLA WALLA, WA 
MEOR3RO. on 
REOMOIMO, OR 
LEWISTON, to 

RENO, NV 

VICTORVILLE/QEOnaE AFB, CA 
SAN bernaoino/norton AFB. 
PENDLETON. OR 
SACRAMENTO, CA 
SALEM. OR 
EUGENE, OR 


„nh »mp.r.,ur»jv.r.glng «.0°F or i~r. ABOVE 
normal tor the week. 


»AfrruB£ 

ftveRAQe 



f|>10.2 

85.1 


81. <4 

•4«.a 

74.8 

fHI.S 

82.2 


77.8 

-ka.1 

86.4 

L -hT.B 

84.4 

4.7-9 

81.4 

4.7-7 

83.1 

4-7.7 

73.7 

4-7.9 

74.3 


STATION 

WENATCHEE. WA 
PORTLAND. OR 
RED BLUFF. CA 
SEXTON SUMMIT, OR 
WINNEMUCCA MV 
YAKIMA. WA 
SEATTLE-TACOMA. WA 
FRESNO. CA 
STOCKTON. CA 
BELLINGHAM. WA 
PLORENCE, SC 


Ay.EBAQ£ 

(“F) 


TABLE 3. S.l.c«d .MOon, «T,^g;r~ «.r.glng ..O-F or mor. BELOW 


aXATlOM 

GRAND ISLAND. NE 
north OMAHA, NE 
VALENTINE. NE 
OMAHA/EPPLEY. NE 
AKRON. CO 
NORFOLK. NE 
LA JUNTA, CO 
CHEYENNE. WY 
SIOUX FALLS. SO 


5TAT10N 

SCOnrTSBLUFF. NE 
SIOUX CITY, lA 
rapid CITY. SO 
PUEBLO. C O 
NORTH PLATTE. NE 
OES MOINES. lA 
FORT COLLINS. CO 
DENVER. CO 


miube AvenAOE 


rp) 

-8.7 

87.3 

-8.5 

89.2 

-6.2 

86.2 

-9.2 

70.8 

-9.1 

88.1 

-8.1 

70.0 

-9.0 

85.4 

-8.0 

87.2 



Raur© 1 Total precipitation (inches) during the week of July 8-14, 1990 bas^ 
aimavs and the River Forecast Centers stations. Isohyets are only drawn for 1. 2. ® 

and ^Ibpted areas are more than 4 inches. After two relatively dry weeks, widespread 
thunderstorms deluged much of the eastern half of the country, especiajly the Tennessee ai^ 

Ohk) Galleys, the southern and central Appalachians, and parts of the mid-Atlantic. ^9''® ® i^fai 

f rain inundated portions of southwestern and southeastern Virginia while heavy rams in parts of central 
hio western Pennsylvania, and northern Georgia caused some flooding. 







Triple-digit readings baked most of the Far West, south-central Plains, middle Mississippi Valley, and 
interior Southeast (top) while high humidities drove apparent temperatures above 100®F in the eastern 
Corn Belt, southern Ohio Valley, and mid-Adantic (bottom). 


IT TEMPERATURE (°F) g 

July 8 -14, 1990 




vO/ 




90|0S^ 

95 11 ^ 




WEEKLY TOTAL COOLING DEGREE DAYS 

a July 8 -14, 1990 


DAILY CD0-65-AVGT, BUT IF CDD<0. CDD-0 


e.g. AVGT-75*F. CDO-10 


AVGT-eO'T, CDD=0 


BASE TEMPERATURE 65“F 


HATCHED AREAS ABOVE 100 CDD’s 


Hot weather large cooling usage in much of the Far West and across the southeastern quarter of the country (top). 

Since the beginning of the year, persistendy mild weathw has caused above normal cooling demand dnoughout the nation, 
except in portions of the North^t, Creatines, Midwest, northern Great Plains, and northwestern Arizona, where most of 
the mild conditions occuned during the heating (winter) season (bottom). 


ACCUMULATED CDD DEPARTURE FROM NORMAL (SEASONAL) ^ 

January 1 - July 14, 1990 I ^ 

00S0 0 n 0^^ 


mBm 


[Note: Forweekiy CDD departures, an approximation 
can be made by using the temperature departure from 
normal map on page 3]. 

BASE TEMPERATURE 6S^F 


.300 

^S00 


HATCHED AREAS ABOVE +200 CDDs 
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GLOBAL PRECIPITATION ANOMALIES 

4 WEEKS 
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SPECIAL CLIMATE SUMMARY 

EL NINO SOUTHERN OSCILLATION (ENSO) 
DIAGNOSTIC ADVISORY 90/6 

issued by 

DIAGNOSTICS BRANCH 
THE CLIMATE ANALYSIS CENTER 
NATIONAL METEOROLOGICAL CENTER. NWS 

July 11, 1990 

Tropical Pacific oceanic and atmospheric indices indicate near normal conditions. Sea surface 
temperature (SST) anomalies were sUghdy positive in all three Nino index regions, but m each case 
the anomalies were less than 0.5®C. During June, a warm pool of water (SSTs greater than 30®C) was 
found along the equator near 160 °^. where SST anomalies exceeded rc The oceanic thermoclme 
deepened in that region during June compared to the relatively shallow levels of the past few months. 

Atmospheric convection, as indicated by the outgoing longwave radiation (OLR), and 
low-level easterUes were near normal in the central equatorial Pacific. However, low-level 
easterlies were sUghtly weaker than normal in both the eastern and western regions. After a swing to 
- positive last month, the Southern OsciUation Index (S 01) dropped back to zero in June as both Tahiti 
and Darwin registered near normal sea level pressure. 

During the last few months, atmospheric convection and low-level winds have been near 
normal in the tropical central Pacific, and the SOI has risen to near zero. Thus, the atmospheric 
indications of a developing warm episode that were present during early 1990 have faded away. 
However, sea surface temperatures have continued slightly warmer than normal, especially just 
north of the equator from 120®W to 140°W and along the equator near 160®E (Fi *nire 1 V Most ENSO 
prediction models presendy indicate continued warming for the next two tr 
equatorial Pacific between 120°W and HO^W, but with positive a 
different from zero. 

As mentioned in the #90/5 ENSO Advisory of June 11, 1990 ( 

#90/23 dated June 9, pages 9-12), the future course of events may well < 
abnormally warm water in the western Pacific, which in June exceede 
late 1987 (Figure 2). A particularly critical time period will be the trans 
weakens over Southeast Asia and shifts southward towards the equate 
the warm pool evolves to a position near the date line, then enhancec 
normal easterlies would be favored in that region. The next Advi 
September. 
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r<s^g^ 




is^v Efface temperature a) mean and b) arromalies for June 1990. The contour interval 

S ]n ir^a+2!^^® .contours are dotted. Heavy contours are at 0°C and multiples of 5®C. The stippling 
dott^ " b), anoi^iies less than -1°C are hatched and greater than 1°C are 

tom Anomalies in b) are computed as departures 

from me ooads/ICE climatology {Reynolds, 1988, J. Climate i, 75-86). 
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SPECIAL CLIMATE SUMMARY 

ANALYSIS AND INFORMATION BRANCH 
CLIMATE ANALYSIS CENTER, NMC 
NATIONAL WEATHER SERVICE, NOAA 

UPDATE ON THE 1990 INDIAN MONSOON SEASON 


<!5milar to the Aftican Sahel rainy season, the Indian monsoon normally occurs during June-^eptember, 
i>*ioueh significant rain may faU during the late spring and early fall months (e.g. April, h^y, October), as was 
tc th§Sp^g. The monsoon usually progresses northwestward from Ae Bay of Bengal Md south^n 
fan ffSlish at £c s^ of June and reaches its westernmost position (central Pakistan) by mid-July (Figure 1). By 
^^t^Scptcmbcr, however, the monsoon normally withdrawals southeastward from Pakistan and retreats to 
*xtrtmK southern India by the end of October. 

Daring the 5-month period of May-September, more than 90% of the ANNUAL ramfall normaUy occurs 
5 ver of westcxn ami north-central India. The remainder of India (except the extreme southern and noiAem 
Kfrekms), Bangladesh, and eastern Pakistan usually receives more than three-fourths of its usual yearly rainfall 
laring this period (Hgurc 2). As depicted in Figure 3, the largest totals (>2000 mm) are normally measured along 
he stmdiwc^m Indian and Bangladesh Coasts and in northeastern India (Assam state). 

After several years of weak monsoonal rains, extreme drought, and famine during the early and mid-1980’s, 
fee past two seasons have brought near to above normal rainfall to much of the region. Unfortunately, the last two 
especially 1988, was marked by severe, widespread flooding that caused numerous loss of lives and 
sxtensive property and agricultural damage, particularly in Bangladesh and northern sections of India (see 
¥cckly Qimate Bulletin #89/39 dated September 30, 1989, pages 14-18). 

Earlier this year, unseasonably heavy rains fell along the eastern Indian Coast during late February and 
►launch, which dien shifted northeastward into Bangladesh and northeastern India by late March and early April, 
iy mid to late April, a series of strong storms battered parts of Bangladesh, causing flash floods, numerous 
baths, and extensive damage, according to press reports. 



In early May, an intense cyclone, 
thought to be the most severe in over a 
decade in India, battered the southeastern 
Indian Coast, making landfall in the rich 
agricultural state of Andhra Pradesh (see 
Weekly Climate Bulletin #90/19 dated May 
12). Even though advanced warnings and 
evacuations had saved untold lives, the 
death toll by late May had surpassed 1,000. 

During June, the monsoon progressed 
northwestward slightly ahead of schedule, 
dumping ample rains on southwestern and 
eastern India and Bangladesh. Additional 
flooding occurred in northwestern 
Bangladesh as heavy rains in northeastern 
India swelled downstream rivers out of 
their banks. Towards mid-month, torrential 
downpours dumped over 560 mm of rain in 
^ period on parts of Bombay, 

India’s largest city, with more than 400 mm 
occurring during one 6— hour period, 
according to the Indian Weather Service. 
Farther north, a brief heat wave, with highs 
above 40®C, claimed more than 50 lives in 
the northern Indian city of Jammu late in 
the month. 
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In July, hca^ rains flooded parts of southeastern Bangladesh, affecting nearly two miUion people. Durini 
first week of July, heavy rams hit northern and western India, taking a toU of 140 Hves and producing exter 
Ijoperty and agricult^ <^ge, according to the Press Trust of India (PTI). Conditions eased somewhat du 
me second week of July in western and northern India, but worsened in northeastern India as over 300 
inundated sections of Assam state. 

Bangladesh and eastern and northern India has recorded surplus rainfall (front co’ 
Almough meteorolo^cal reports from Bangladesh are incomplete, supplemental information from satellite 
and press reports mdicated a very wet season. May 1-July 14 precipitation totals, as expected, surpassed 1 
2™ me normally wet southwestern Indian Coast and in northeastern India [and most likely soutl 
Bangladesh] (Figiro 4). In contrast, areas with less than half the normal rainfaU included parts of southern I 
in Tamil Nadu and Karnataka states and in sections of extreme western India and eastern Pakistan,.althoueh 
monsoon does not normally reach central Pakistan until mid-July. 
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Rgure 3. Total normal precipitation (mm) for May-September. Isohyets are only drawn for 500, 1000, and 
2000 mm. The greatest amounts (>2000 mm) normally occur along India’s southwestern and Bangladesh’s 
southern coasts and in northeastern India’s Assam state. During the summer months, precipitation generally 
increases from west to east and from south to north. 
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Figure 4. Total precipitation (mm) during May 1-July 14, 1990 (75 days). A station had- to report 80/o 
(60 days) or more of the days for inclusion. Isopleths are only drawn for 250, 500, and 1 000 mm. 
Meteorological data in Bangladesh was incomplete, but supplemental information indicated near to much 
above normal seasonal rainfall. Generous rains have drenched much of eastern and northern India (and 
most likely Bangladesh) as the monsoon has generally progressed near or slightly ahead of schedule. 
Subnormal rainfall was limited to parts of southern and extreme western India and eastern Pakistan, 
where the monsoon has been either weak or slightly late. 
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Significant dryness (among the driest 10% of climatological occurrences) developed into a severe problem during June across much of the Sahel. Less than half the normal rainfall 
was again recorded in western Senegal as well as across most of Cote d’Ivoire, northern Ghana and southern Burkina Faso, central and southern parts of Benin and Togo, northeastern 
Nigeria and southeastern Niger, central Chad, central and southeastern Sudan, and much of exU'eme western, northern and northeastern Ethi(q}ia. Abundant rainfall was again resbicted 
to parts of Burkina Faso, Mali, and southwestern Chad, with moderate to heavy June rains helping to alleviate earlier dryness in eastern Senegal and west-central Ethiopia. By the end 
of June, most of northern Guinea, southeastern Senegal, Cote d’Ivoire, Southern Burkina Faso, and east-central Ethiopia had experienced four weeks of climatologically significant 
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Wloi highlioi^. Swwe rmisl of Ihe rata Wli fnm wmmt^ ihwi^rstowcrf, tomvw, iipiifK»i ^mrnuwm iwy b« mm4 ^mimI i«»fall h« mm 

measured across western Cole d’Ivoire, southern Mali, mixdi of Burkina i^iK), and the soulh»m tto of Nlg«, Iwi itk« kjcautms ac«BS the S^t have tec»iriteJ slightly hehiw mmnid 
procipiiaiion amounu (Figure 5). Unfortunaicly, severe dryness has develop^ in a few areas, notably northern Senegal, MHnhcrn Mnuiiwiua. ctNtsinl haamnw » m-.s t *«ac il lviwc, 
Ghana, and Togo, as well as acrt»s central portions of Chad, the Sudan, and much of Ethiopia. These areas have i^crvc4 less than half the mMinal pretiiHiaiuni huh e die liegmnmg 
of Ihe rainy season, and less than one-tenth of the normal rainfall has fallen on parts of the S wlan, Senegal, and Mauritania. 







